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Foreword

Innovation and technological development amgcial foreconomicgrowth anddevelopment

and for thecompetitiveness of industrieg€vidence shows that technical progress and
innovation lead to a more efficient use of labour and capital inputs, and thus foster
productivity, one of the main drivers of growith most OECD countrieor more than two
decades

World regions and countries are compettogattract and retain those segments of global
value chains that contribute most to value and job creatiora context of increasing
globalisation and interdependence of knowledge generationitarekploitaton, policies
aiming at reinforcinghe scientific and technological competitivene$®conomiesieed to

rely on a wide range of science, technology and innovation indicators reflecting increasingly
complex innovation systems.

A main actorin innovation gstemsis the business sectdevidence shows that a very large
proportion of the R&D investments financed and executed by the business sector worldwide
is concentrated in alatively small number of worlteadingcorporateinnovators, in many
cases largenultinational groups. These companies asoount fora significant proportion

of the patents and trademarks filed in the most important intellectual property offices around
the world.

In this respect, the original data and statistics onirthevationoutput of the world's top
corporate R&D investors presented in this re@wdaextremely relevant for the support of
evidencebased research and innovation policiEse report builds on the efforts to collect
up-to-date, reliable and comparable companyadan the top corporate R&D investors
worldwide carried out by the European Commission since 2004Hthéndustrial R&D
Investment Scoreboaplblication) and on the solid knowledge and experience of the OECD
in developing and providing robust and statéhe-art indicators on science, technology and
industry (see for example OECD's STI Scoreboard publications).

Essentially desiptive in nature, the compathased data and statistics on the patents and
trademarks portfolios of the world's top corporateestors open the door to further research
into, and analysis of, companies' global strategies for knowledge development and
exploitation.

The main target audience of this report is the policy and research community, as well as
analysts with an interestnisupporting evidenebased policy making in the area of
innovation and industrial policies. The underlying company data on patents and traalemark
will be made publicly available. The objective is to allow practitioners to make intensive use
of thesedatato contribute to the advancement of knowledge and empirical evidence on
companies' innovative activities and performance.

(Jghi% I,Tgl;/)/ A%ﬁ CLfO/FF

Director Director
Institute for Prospective Technological Studit Directorate for Science, Technology and Innovation
Joint Research Centre, European Commissi Organisation for Economic Gaperation and Developmen
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Abbreviations

In selected figures, the 1ISO codes for countries or economies are reported.
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Executive Summary

Thisreportt ooks at the innovative output o) wor |l 0
investors using patents and trademarks as proxy indicators. Essentially descriptive in nature,

the study presents statistics about the patent portfolio of companies, and their trademark
strategies to launch new products, and looks at the extent to wdngbanies bundle these

two forms of Intellectual Property Rights (IPR) to protect and appropriate the returns of their
knowledgebased assets. The newly constructed dataset provides interesting insights about
the innovation st r rgtcepprate R&Dmvestdrshe wor | ddéds | ea

The patent portfolio of top corporate R&D investors

Patenting activities highlightheterogeneous industry and firmspecific behaviours

Top corporateR&D investors show digh degree oheterogeneityin their propensity to
paent. The structural features of the indusinywhich companies operate are a relevant
determinantbut not the only one, as important differences a&swerge across companies
operating in thesame industry The highest propensitip patentis shown by cmpanies
operating in theéElectrical equipmedindustry,and the lowedby companies operating the
®Pharmaceuticals i ndustry

Patentapplications are concentratedin a narrow set of technologies

Overall, theworld top corporate R&D investoronsidered in this report, accounting for over
90% of global business R&D spending, 08626 of allpatentfamilies covering five large IP
offices worldwide (IP5)

The patenhg activity of these companiesocuses mostly on technologs related to
Electricd engineering(accounting foralmost half of total patent families) amdechanical
engineering(accounting foronefifth of the total). Over the lastlO years the greaest
increases in patent filingsave been in the fields @@omputer technologgand Electrical
machinery(the twomost represente@chnological fields In generalpatent filingsrelated to
Information and Communication TechnologiekCT) have increasedwhile the share
accounted for bytechnologies such adrganic chemistryand Pharmaceticals has been
declining

Of the top 10 ptentingcompanies in the sample, nine are headquartered in Asia, and eight
belong to the ICT sector. Overall, their patent portfolio accounts feiquader of the total
patents owned by the top R&D investors.

The technological concentration of patent portfoliearies widely across indusies
Companieswith a higherindustial diversification master a wider range of technologies
Technological diversification also relates to the geographical diversificatiorthe
compani esd s ubhluttada mucly lesset exierirhong tee, four industries
accounting for the hi ghe Machinenpditplays theHighestop R&
technological diversificationCompanieperatingin the dComputerst electronic®industry

alsomaster aelatively wide array ofechnologieswhile companies in théPharmaeuticasd
industryshow amuchnarrowerspecialisation profile.

World Corporate Top R&D Investors: Innovation and IP bundles 5



Top corporate R&D investors pursue distinct filings strategies across mtellectual
Property (IP) offices and over time

The distribution ofIP5 patent familiesreflects the changes in the global innovation and
economic landscape of the last decade. The current pistimere balanced, reflectirthe
rapid increasem filings at the Korea and Chinesaternational pateraffices.

Key indicatorsusedto proxy the technological and economic value of patents show that,
comparedvith EuropeanPatentOffice (EPO)filings, applications at the hites StatesPatent

and TrademarkOffice (USPTO)are of smallerfamily size, fact which might reflect the
attractiveness of the US markeis-a-vis other markets. At the same timihese patent
familiesexhibit higher radicalness but lower averagehnologicakcope.

Top corporate R&D investors differgate their filing strategies across the IP5 offices
depending upon the technological fielfithe invention to protecPatent families filed ahe
KoreanlntellectualProperty Office (KIPO), the USPTO andhe SIPO(the State Intellectual
Property Officeof the Peoplé Republic of Chinpare largely oriented towardslectrical
engineeringapplications whereasEPO patent famyl membersshow a stronger orientation
towardsMechanical engineeringnd Chemistry Patent famif membersat the Japan Patent
Office JPQ are the most oriented towardisstruments and alsoaccount forthe second
highest share ithe field ofMechanical engineering

The geographical distribution of technological advantages reveals a wider specialisation
of European and USbased conpanies

Top corporateR&D investors located in Europe and tbaited Statesare relatively more
specialised ira wider array of technologies, including those thatfanelamental to address
grand challenges such as healthgirag and the environmenCompares based in Korea,
China and Japashow a high degree of specialisationlCT-related technoldgs whereas
Europebased companies show lower revealed technological advantdgparbased
companies appear to specialise wider array of technologielsan those in Korea or China.

Top corporate R&D investors rely on international knowledge to develop their
technologies

About onequarter of companie§ patent portfolios have been developed bgams of

inventors residing in countrighat are differenfrom the location of the headquarters-or

companies operating iéMiningd d&inance& insurancéand@®harma eut i cal $s6 i nd
international patents account for more than half of their portfolios.

The trademarks portfolio of top corporate R&D investors worldwide

The geographical distribution of trademark (TM) applications is largely driven by the
location of company headquarters

Trademark applications mirror the location of company headquarters, with most of them in
the United StatesJapan Germany, théJnited Kingdomand France. Top corporate R&D
investorstend to bemore active at USPTO than at tkéfice for Harmonization in the
Internal Market(OHIM). The office with the higheshome specificityis JPO:more than
threequarters of applationsto JPO come from companibeadquartered in Japaht the IP
Australia,levels of trademarking activities al@wv, buttop R&D investordrom Switzerland
areparticularly activan that office

World Corporate Top R&D Investors: Innovation and IP bundles 6



Trademark applications are concentrated ina few classe anda few products fields

Mosttrademarkapplicationanade bytop corporate R&D investorelateto goodsaloneor to
goods and servicewintly and most are filed in thénstruments and computeend the
Pharmaeutical productsclasses Servicesrelatedtrademarks pertaimainly to R&D and
software Trademark applications related tadwledgeassetssomefrom asmall numbeiof
countriesfeaturing developed and competitive markets for reseaf@bmpanies tend to
deploy consistent international trademark strategies across cldsgescorporate R&D
investors from China and Korea exhibit a strong orientation tow&@@sand audiovisuals
related trademarks

Trademark applications feature salient irdustry specificities

Significantindustly specificities emerge with respect to the useraflemarkstrademark

intensity (i.e. number ofrademarksper euro of net sales) and concentration rafidee
®Pharmaceuticafs ,@Chemical§ dood product , Elediical equipmer@ and dTextile

industries appear asewy activein trademarking.Companiesoperating indComputers&

electronicé conversely.exhibit relatively low levels oftrademarkingactivity at the offices

c o ns i dPRarmaatuticaianddComputerst. electronicé appear as t he most
industries, as they own trademarks registered in a variety of good and services classes.

The adoption of common word mark strategies in international markets remains
limited

Trademarkssignal theuniqueness of goods and services through the usmymdaswords
images,sounds or any combination ofee. While word marks constitute the most common
type of markapplied for bytop corporate R&D investorsnly a low share of identical word
marks & protected across the different officesaddition, bp corporate R&D investorseem
more likely to adopt close trademarking strategies in the European and the US markets.

The IP bundle: the combined use of patents and trademarks

Top corporate R&D investors use patents and trademarks as complementary protection
means

The combined use of patents and trademarks (IP bundle) is favoured by the majority of
companies in the US and European markets. Alternative means of protection (or no
protection) are more frequently used at JPO, where Jagmad companies predominate in

terms of overall I P filings. Companies oper at
productsb6,&ed@xcmpwtnegrcssd and 060t her manufactu
combine the two IP rights analysed. Sendoesnted companies opematy i n t he O

serviceso6 &msaurddEn mead ciendustri es tréythdougho pr ot
trademarks. Alin-all, patents remain the most commonly used means of protection at

USPTO, EPO/OHIM and JPO. Industries with low patent propessiti e . g . OFood p
and 6Pharmaceutical sdéd) tend to have more tra

The joint commonality of patentfamilies and word marks is industry specific

Top corporate R&D investorle more frequeny patentsrelated to the same technical

inventionthan word markselated to the use of identical word(s) in different offices. The
Orextiles& appared i ndu st r yexcemignto this teendt Is theacase of applications
atUSPTO and OHIMoy companiesn the ®Pharmaceuticaisanddood prauctindustries
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common patents account for a large proportion (abouthatig while identical wordsin
trademarks are much less frequdetg than 15% Converselyindustries with the lowest
shares of common pater{esg.dComputerst electronicéanddrlextiles& appared are more
likely to employ the very same word in theiademarkapgdications at these two offices.

Few product fields relate to a wide range of patented technologies

Top corporate R&D investors operaj in a broad range of thoological areas mainly
trademarkproducts related ténstruments and computeesd/or Pharmaceutical products
Trademarksrelated toR&D and softwareare ownedby companies with very different
technological backgroundew companiepresent technology/pduct combinations in line
with the profile of the industry in which they operatde@harmaceutical thndustryshows
the strongest uniformitywith more than half ofits companies featurg an IP portfolio
mainly composed of patents Bharmaceuticalend trademarks iPharmaceutical products

World Corporate Top R&D Investors: Innovation and IP bundles 8



1. Innovation output: looking at the other side of R&D investment

Over the last decades, many important policy initiatives put in place worldsudbds
the European Unidn sstrategy for jobs and growttEurope 2028) aimed at fosteing
innovation and technological developmént increasingR&D spendingand shifting the
balance between public and private investment in R&D.

These supphpush policies are motivated by the expectation that higher R&D spendi
in particular larger R&D spendinby the business sectowould lead to morgechnological
development, innovation, competitiveness and eventually more and higher quality jobs.

To what extent do businesses turn investment in R&D into new techrs)lagieroved
processes or new products launched on global markets? The long standing tradition of
measuring R&D spending by businesses has generally not been paralleled by a similar wealth
of statistics on the innovation output generated by such R&D spendin

This report addresses this vacuuw looking at thepatent and trademaselated
activities of the top 2000corporate R&D investors worldwide. In 201these companies
accounted for EURS39 billion total annual R&D investment, corresponding to more tha
90% of the total business R&D expenditure @ECD countries plus Argentina, China,
Romania, the Russian Federation, Singapore, South Africa, and Chinese Tdippi
corporate R&D investorswn 66% of allIP5 patentamilies worldwideand account for an
average 8%of 2012 trademark applications ahe USPTO, the JPO, the OHIM and IP
Australia(respectively 6%, 16%, 11% and 7%).

Patents are legal instruments used to protect inveAtitneloped by firms, institutions
or individuals.Patents giveowners theright to exclude others from making, using, selling,
offering for sale or importing the patentiedentionfor theterm of the patenfThisis usually
20 years from the filing datef the applicationandthe right exists only forhte country or
countriesdesignated foprotection

Patentdatahave for more than half a centuripeen used torpxy innovation output (see
for example,Pavitt, 1985,and Acs and Audretsch, 1988nd Giliches, 1990.for early
surveys) whereadrademarkrelateddatahave been useahore recentlyto proxy norR&D
basednnovations andhnovation in servicesaandhave been fountb relate toinnovative and
marketingactivities 6ee Millot, 2012, and Squicciarini et al., 2012, for overvieivs)

This report is essentially descriptive in naturand develops indicators ofi) the
technological profiles of top corporate R&D investarsthe areas in which they trademark
their (new) products and processes; arjdhe extent to which top corporate R&D investors
worldwide relyonthdP6 bundl e 6, i . elPRtypaat threocsanee timehta proteot n
their knowledgebased assets and better appropriate the returns from their innenedaiteal
investment

Accordingly, the report is structuréa four key seabns as follows

! Seehttp://www.consilium.europa.eu/ueDocs/cms_Data/docs/pressData/en/ec/115346.pdf

2 Article 28 of the TraddRelated Intellectual Property Rights [TRIPS] Agreement.

% A thorough discussion of the pros and cons of using such innovation proxies, which istmuscépe of the
present report, can be found in the studies mentioned above, as well as in the literature that followed.
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Section 2 describes the dataset developed for this analysis, and in particular the linking of
patent and trademark data from key IP offices to the data of the topcag@frateR&D
investors worldwide.

Section 3 looks at the patgmirtfolios of these top corporate R&D investors and provides
information about the technology fields in which patent protection is sought, the
technological bredth and radicalness of those patents, as welthaspatent protection
strategies that such c@anies pursue worldwide and their geographical scopelst
investigates ndustry specificities in companieso pr

Likewise, section 4 describes thrademark portfolios of the top000 corporate R&D
i nvestor s, i nc | updopensity td relyoos wademarkspas wall assthie goods
and/or services classes in which protection is sought. Furthernmadastryspecific
differences in trademark strategies pursued by the top corporate R&D investors are
investigated. A final sulsecton looks at the extent to which these corporations pursue
similar marketing and positioning strategies in different markets. To thjsaerekperimental
approach is deviseih exploit information about trademarks consisting solely (or mainly) of
words-her e t er me d - and mvestigate the éxtend to which the very same word
marks are protected at different intellectual property offices.

Section 5 concludes by shedding some light on the extent to which top corporate R&D
investorsworldwiderely on thejoint use of patents and trademarks to protect the knowdedge
based assets they genefate.

* In OECD (2013) industrial designs are included in the definition of the IP buHuesame cannot be done in
the present studgueto data limitations

World Corporate Top R&D Investors: Innovation and IP bundles 10




2 The data

2.1 The corporate structure and location of top R&D investors

The analysigresented in thiseport is based othe sampleof the top 2000 corporate
R&D investors worldwide published inthe 2013 edition of theEU Industrial R&D
Scoreboard which features the ranking dhe companies thainvestedthe most, i.e. the
largest sums, iR&D in the year 2012

These companiesre eitheparens of (a number of subsidiaries and participated, or are
independent companietn the former casethe R&D spendingfigure consideredfor the
ranking is the onéhat appears itheir consolidated accourftend that includes thepending
made by theisubsidaries.Overall, thetop R&D investorsconsidered in the present syud
had more than 500,000 ¢ o n t subdidiareegdéfined as firms owned for more than 50%
by the parenf)in 2012.

As patents and trademarks can be applied for by parent compadiesby any of their
subsidiaries, e figures presented in the remainder of this report have been corpaded
on patentind trademarklatamirroring the IP activity othetop 2000 RD investorsas well
astheir écontrolled subsidiarie® during the pend 201012. The corporate structure of the
top 2000 R&D investorsworldwide used for this purpose is the one resulting at the end of
2012.

This conservativeehoice and the consequefticus on a relatively short period of time,
driven by lack of information about the pr@012 corporate structure of top R&D performers
This makes it impossibl® accurately map the intellectual propemjated activities ofop
corporate R&D performerever time and the extent to which company dynanscghas
mergers,acquisitions and divestment might have swhpatent and trademark stock and
flows.

As a matter of facit might bereasonable to hold that the corporsireictureof top R&D
performersover the two yearpreceding 2012, i.201011 was sufficiently similar to that
observed in 2012,and that statistics based dhis threeyear period shoulgrovide a
substantially accurate pige of theirlP-relatedactivities Converselythe same might not be
true if longer time frames were to be considéfed.

Figure 2.1a shows the geographic distribution of the headquarters of the 2000 top
corporate R&D investors considered in this repdmt.2012, more than 60% of these
companiegi.e. 1247) were headquartered in four countries, namely the United States, Japan,

® Report available ahttp:/iri.jrc.ec.europa.eu/scoreboard13.html

® For more information on the EU R&Scoreboard data and methodology, refer to the report, in particular to its
Annex 2i Methodological notes.

" Thisincludes "branches", which account for about 34% of all subsidiaries.

8 Despite the efforts made to try and fully map the group structuteeafompanies considered, the existence of
other controlled affiliates cannot be fully ruled out. While there is no reason to think that this bias, if it exists,
would systematically affect only one or some of the industries considered, omitting totgfocdbe patent and
trademark activities of these (at present) unknown affiliates might nevertheless lead to underestimated statistics.
° During the period considered, i.e. 262012, countries also differed with respect to their position in the
businesscycle, as most OECD economies were still in recession, while other countries continued to growth.
This might also have shaped corporate dynamics and innovative activities in a way that, in any case, cannot be
assesses.

° This is true even if most part of top corporate R&D performers persistently show among top R&D investors
worldwide.
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Geamany andhe United Kingdomand about 9% (i.e. 175 companies) in China and Chinese
Taipei.

Figure 2.1a - Location of the worldtopR&D i nvest or s headquarters, 201
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Source: IPTS-OECD, calculations based on EU R&D Scoreboard data, 2013. Map source: ARCTIQUE® - All rights reserved.

While headquarterareconcentrated in eelativelysmall set of countries, the affiliate$
top corporate R&D investoppearspread acros®02 economies around the glolas can be
seen from Figure 2b. Despite their eemingly ubiquitous location, thougimore than 60%
of these affiliates are located in four countries, i.e. the United States, Japan, Franite and

United Kingdom

Figure2.1b-Locati on of the world top R&D investorsd su

Source: IPTS-OECD, calculations based on EU R&D Scoreboard data, 2013. Map source: ARCTIQUE® - All rights reserved.

Figure 2.2a details the extent to which top corporate R&D investors worldwide are
headquartered in Europe, and shows, tinagieneral, Eastern Eurean member countries do
not see the presence of such headquarters.

World Corporate Top R&D Investors: Innovation and IP bundles 12







































































































































































































































